Introduction
Most procedures for routinely locating earthquake hypocenters within a local network are constrained to using laterally homogeneous velocity models to represent the Earth's crustal velocity structure. As a result, earthquake location errors may arise due to actual lateral variations in the Earth's velocity structure. Station corrections can be used to compensate for heterogeneous velocity structure near individual stations (Douglas, 1967; Pujol, 1988) . The HYPOELLIPSE program (Lahr, 1999) used by the Alaska Volcano Observatory (AVO) to locate earthquakes in Cook Inlet and the Aleutian Islands is a robust and efficient program that uses one-dimensional velocity models to determine hypocenters of local and regional earthquakes. This program does have the capability of utilizing station corrections within it's earthquake location proceedure. The velocity structures of Cook Inlet and Aleutian volcanoes very likely contain laterally varying heterogeneities. For this reason, the accuracy of earthquake locations in these areas will benefit from the determination and addition of station corrections.
In this study, I determine corrections for each station in the Katmai region. The Katmai region is defined to lie between latitudes 57.5 degrees North and 59.00 degrees north and longitudes -154.00 and -156.00 ( Figure 1 ) and includes Mount Katmai, Novarupta, Mount Martin, Mount Mageik, Snowy Mountain, Mount Trident, and Mount Griggs volcanoes. Station corrections were determined using the computer program VELEST (Kissling, 1994) . VELEST inverts arrival time data for one-dimensional velocity models and station corrections using a joint hypocenter determination technique.
VELEST can also be used to locate single events. 
Inversion Methods
Inversions for velocity models and hypocenter locations were first run on each of the nine data subsets using the generic Alaskan model as the starting velocity model. This is the model that is currently used by AVO to locate earthquakes in areas of Alaska where specific velocity information is not available. This starting model is referred to as "akgeneric". The velocity models resulting from each of the nine individual inversions were then averaged to obtain a final velocity model called "akgeneric_ave".
Inversions for velocity models and hypocenter locations were also run using the model developed by Jolly (2000) for the Katmai area as the starting velocity model. This is a one-dimensional velocity model developed by forward modeling and is currently being used by AVO to locate events in the Katmai area. This starting model is referred to as "katvbest".
The velocity models resulting from each of these nine inversions were also averaged to obtain a final velocity model called "katvbest_ave".
The velocity models "akgeneric_ave" and "katvbest_ave" are very similar.
Exceptions are at very shallow depths (< 2 km) and depths greater than about 22 km.
( Figure 2 ). At greater depths the two velocity models approach the velocity profiles of the starting models used in each case. This result is expected since most of the hypocenters are at a depth above 20 km. "Katvbest_ave" and "akgeneric_ave" were averaged, with the resulting velocity model referred to as "katfin".
Figure 2: Starting velocity models and the velocity models resulting from the inversions. The black line represents the "akgeneric" model currently used in HYPOELLIPSE to locate earthquakes in areas where more detailed velocity information is not available. "Katvbest" is the velocity model currently used in HYPOELLIPSE to locate earthquakes beneath Katmai Volcano. In the final step, full VELEST inversions were run on all nine subsets using the relocated events and the starting velocity model katfin. Station corrections determined in these inversions were averaged to compute the final values.
Results
Velocity models from the final inversions did not change much from the starting model (Figure 4 ; Table 1 ). Figure 5 Station corrections are mostly consistent with the results of a P-wave velocity inversion study conducted by Jolly (2000) . In particular, station KCE has a high average station correction (0.253) ( Table 2 and To demonstrate the improvement in earthquake locations by using the station corrections, events from the original data sets were relocated using the model "katfin" both with station corrections and without. Figure 6 shows the average root mean squared (RMS) errors for earthquake locations both with and without corrections. For all data sets the errors were greatly reduced in the inversions using the station correction. 
